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THE  PROBLEM  AND  THE  PURPOSE  OF  THE  INVESTIGATION 

I  -  THE  PROBLEM 


The  examination  papers  of  Grade  XII  subjects  in  Alberta  are 
scored  by  a  number  of  competent  and  reliable  markers  under  the  direct 
supervision  of  the  Examinations  Branchy  Department  of  Education* 

The  present  method  of  scoring  and  classifying  students  has  proven 
efficient  in  grading  students  according  to  achievement  in  the  parti¬ 
cular  subject. 

The  procedure  used  is  outlined  in  th©  following  paragraph.  The 
answer  papers  are  first  scored  out  of  a  total  raw  score.  Th®  Physics 
II  paper  in  1948  for  instance,  lias  a  total  value  of  140  marks*  The 
score  received  by  the  student  is  referred  t©  as  th©  raw  score.  This 
score  is  then  transmuted  into  a  percent  score  which  in  turn  is  stated 
as  a  letter  grading.  Table  I  below  shows  the  percent  interval  and 
the  equivalent  letter  grading  for  1948* 

TABLE  I 


PERCENT  : 

INTERVAL 

GRADING 

SO  - 

100 

H 

65  - 

79 

A 

50  - 

64 

B 

40  - 

49 

C 

0  - 

39 

D 

The  raw  score  is  transmuted  in  such  a  way  that  approximately 
60  percent  of  the  students  writing  the  examination  receive  a  grading 
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of  B  or  higher,  and  40  percent  receive  a  grading  of  C  or  lower* 

This  40  percent  is  further  subdivided  in  such  a  way  that  25  percent 
receive  a  C  grading  which  qualifies  the  student  for  a  High  School 
Diploma  but  not  for  Senior  Matriculation*  The  remaining  15  percent 
obviously  receive  no  credit* 

Since  there  is  each  year  a  certain  fixed  percentage  of  the 
students  who  receive  Senior  Matriculation  Standing,  the  question 
arises,  is  the  standard  of  achievement  of  the  students  entering  the 
University  remaining  constant?  Some  have  concluded,  without  too  much 
evidence,  that  owing  to  the  tendency  to  retain  greater  numbers  in 
school  longer  that  the  level  of  attainment  is  not  as  high  as  it  was 
in  previous  years*  Others  could  possibly  present  the  argument  that 
due  to  the  better  training  of  the  teachers  and  the  added  facilities  of 
the  classroom,  the  standard  of  achievement  has  risen  during  the  past 
decade* 
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B  0?  THIS  STUDY 


The  purpose  of  this  investigation  is  indicated  by  its  title, 

"An  investigation  of  the  Standard  of  achievement  at  th©  lower  limit 
of  the  B  Group  in  Grade  XII  Physics  in  June  194&u •  The  reason  th© 
lower  limit  of  the  B  Group  Is  specified  is  that,  th©  standard  of 
students  above  this  group  would  obviously  be  higher,  and  by  working 
with  the  lower  limit  students,  we  are  working  with  the  group  securing 
marks  just  high  enough  to  qualify  for  University  entrance* 

The  main  aim  of  the  study  is  to  determine,  if  possible,  the  actual 
level  of  achievement  of  the  students  writing  the  Grade  XII  Physics 
examination  in  1948,  and  to  arrange  the  data  in  such  a  manner  that 
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they  could  be  used  for  comparison  with  a  similar  study  to  be 
carried  out,  for  instance  five  years  hence* 

The  data  have  been  arranged  also  in  such  a  way  that  questions 
can  be  rated  as  to  suitability  for  examination  purposes* 

Questions  which  are  extremely  difficult  or  easy  are  readily  iden¬ 
tified  from  the  scoring  system  used  in  the  investigation* 

III  -  PREVIOUS  STUDIES 

A  study  was  carried  out  by  W*  Gordon  Hay  in  1942 
Analysis  of  Grade  XII  Physics  II  Exam  Papers,  1942,  but  th©  data 
secured  were  of  little  value  for  the  purpose  of  th©  present 
investigation* 


(1)  W*  Gordon  Hay  -  Analysis  of  Grade  XII  Physics  II  Exam 

Papers  1942*  Year  Masters  Thesis,  University  of  Alberta, 
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CHAPTER  II 

PROCEDURE  USED  IN  THE  INVESTIGATION 

From  the  Examinations  Branch  of  the  Department  of  Education 
were  secured  the  1946  Physics  II  final  examination  answer  papers 
for  all  students  whose  raw  scores  were  61,  62,  63,  64,  65,  66, 
and  for  as  many  students  whose  raw  scores  were  67  as  were  required 
to  bring  the  total  number  of  papers  to  two  hundred.  These  raw 
scores  comprise  final  percentage  scores  50  to  54*  These  answer 
papers  were  the  work  of  two  hundred  students  who  received  percen¬ 
tages  immediately  above  49* 

A  copy  of  the  scoring  key  used  by  the  original  markers  was 
of  value  as  a  guide  in  carrying  out  this  investigation* 

Table  II  shown  below,  and  Figure  I  shown  on  page  5,  gives 
the  total  distribution  of  the  students  as  to  letter  grading,  end 
Table  III  shown  on  page  5,  and  Figure  II,  page  6,  gives  the  fre¬ 
quency  and  scores  ©f  the  students  selected  for  this  investigation* 


TABIE  II  TOTAL  DISTRIBUTION 


Standing  J 

Raw  Score 
Range 

Jo.  ©f  Papers 

Percent  j 
Of  Total 

H 

107  -  131 

100 

5.0 

A 

84  -  106 

41© 

20*5  ; 

B 

61-83 

703 

35.2 

G 

42-60 

467 

24.3 

D 

5* 

8 

O 

301 

15.0 

-  it 

TOTAL 

2001 

100 

t. 


t 


7  <7/ 


u 


I  ’  f. 

I 


t  f 

i 

* 

I  •  3 


Percent  of  Total 


5 


35 

30 

25 

20 

15 

10 

5 


D  C  B  A  H 

STANDING 

FIGURE  I  TOTAL  DISTRIBUTION 


TABLE  IH  DISTRIBUTION  OF  EXPERIMENTAL  GROUP 


RAW  SCORE 

COMPUTED  SCORE 

FREQUENCY 

61 

50 

29 

62 

51 

31 

63 

51 

31 

64 

52 

32 

65 

52 

29 

66 

53 

43 

67 

54 

5 

FIGURE  II.DI3TRIBUTX0N  OF  EXPERIMENTAL  GROUP 
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The  text  book.  Modem  Physic 8  by  Charles  E.  Dull,  the 
course  of  study,  the  guide  for  practical  and  experimental  work, 
the  test  paper  and  the  answer  paper  were  consulted  in  the  study* 

The  course  of  studies  was  considered  only  briefly  since  the  text 
book  covered  all  topics  completely.  The  text  was  used  as  a  check 
to  make  certain  that  material  tested  was  covered  in  the  text.  The 
test  paper  and  answer  sheets  were  analyzed  for  frequency  of 
correct  answers  and  partially  correct  answers. 

The  questions  on  the  examination  paper  have  been  grouped  into 
five  main  categories* 

1.  Technical  -  questions  involving  technical  terms  in  the 
question  or  answer. 

2.  Computational  -  questions  where  computation  is  essential  in 
arriving  at  the  correct  answer. 

3.  Generalization  -  questions  where  general  knowledge  is  sufficient 
to  answer  them. 

4*  Factual  -  questions  where  memory  plays  the  predominant  role, 

but  does  not  require  the  specific  definition  which  is  so  as  sen** 
tial  to  1.  above. 

5.  Reading  -  questions  where  the  necessary  material  is  given  in  a 
diagram  or  statement. 

The  main  portion  of  this  investigation  is  concerned  with  group¬ 
ing  thgse  questions  into  the  five  categories  mentioned  in  the 
preceding  paragraph.  Some  of  the  questions  fall  into  more  than  on© 
of  these  categories.  In  such  cases,  it  is  assumed  that  the  student 
was  aware  of  all  the  phases  involved,  and  if  he  answered  the  question 
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correctly,  the  question  would  appear  in  all  the  categories  into 
which  it  is  classified*  Question  62  for  example,  is  classified 
as  Technical,  Generalization  and  Computational,  and  therefore  it 
appears  in  each  of  these  three  categories* 

The  questions,  however,  have  to  be  treated  separately  first 
to  evaluate  them,  and  the  scores  thus  computed  are  combined  in 
the  categories  where  applicable*  Three  scores  are  used  throughout 
the  study#  The  Maximum  Possible  Score  is  the  original  value 
allotted  to  the  question.  The  Mean  Actual  Score  is  the  score  the 
students  actually  obtained  on  the  question.  The  Mean  Expected 
Score  is  the  score  to  be  expected  frm  this  group  on  the  question* 
All  scores  are  the  scores  of  the  experimental  group  studied  in  this 
investigation* 

The  Maximum  Possible  Score  involved  n©  computational  procedure 
since  it  is  merely  the  original  rating  given  the  question*  The 
first  sixty  questions  ©n  the  examination  paper  were  listed  as  having 
a  value  of  two  marks  each.  This  rating  was  changed  however,  when 
the  papers  were  marked  and  the  questions  instead  were  given  a  value 
of  on©  mark  each.  To  eliminate  guessing  ©n  the  A  part  of  the  exam¬ 
ination  paper  which  was  objective  type  and  machine  scored,  the 
students  were  penalized  one  half  a  mark  for  each  question  wrong* 

Question  two  is  here  given  as  an  example  ©f  the  technique  used 
for  computing  the  Mean  Actual  Score* 

2.  A  foot  poundal  is  a  unit  of  2  (a)  work 

(b)  force 

(c)  power* 

Here  (a)  is  the  correct  answer.  A  frequency  table  similar  to  the 
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one  shown  below  in  Table  IV  Is  used  for  each  question* 
TABUS  IV  FREQUENCY  OF  RESPONSE,  QUESTION  2* 


RESPONSE 

FREQUENCY 

a 

120 

b 

67 

c 

10 

#  N*A* 

3 

TOTAL 

200 

Since  the  students  were  penalized  one  half  of  one  mark 
for  each  question  wrong  (in  the  first  sixty  questions),  it  is 
necessary  to  use  the  frequency  of  wrong  response  also  in 
computing  the  Mean  Actual  Score  *  The  number  giving  N*A*  are  not 
considered  because  it  does  not  affect  the  actual  scoring*  The 
Mean  Actual  Score  for  question  two  from  Table  IV  will  be  120  x 
1,  minus  (67  4  10)  x  i  all  divided  ty  200  or  (120  -  38.5)/2O0  s 
.407*  It  is  obvious  that  in  the  question  above  if  all  the 
students  marked  (b)  or  (c)  as  the  correct  response  the  score 
would  then  have  been  -  0*500,  Also  if  all  the  students  had 
checked  (a)  as  the  correct  response  the  score  would  have  been 
4  1*000  which  is  the  Maximum  Possible  Score*  Therefore,  it  is 
possible  to  have  a  negative  score  and  in  this  investigation  two 
out  of  the  first  sixty  questions  are  actually  negative* 


%  No  answer* 
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In  the  B  part  of  the  examination  paper  the  students 
were  marked  only  for  the  correct  answer  or  part  of  an  answer* 

The  questions  appearing  in  this  part  of  the  paper  were  valued 
at  any  score  from  zero  t©  twelve  depending  on  the  question*  The 
frequency  of  students  of  the  experimental  group  receiving  various 
marks  in  Question  66  (o)  is  shown  in  Table  V  below* 


TABLE  V  FREQUENCY  OF  SCORES,  QUESTION  66  (c) 


Mark  Received 

Frequency 

Frequency  Times  Mark 

4 

X 

4 

3 

7 

21 

2 

11 

22 

1 

37 

37 

0 

144 

0 

TOTAL 

84 

Mean  Actual  Score  was  84/200  &  0*420 
Each  question  is  dealt  with  in  either  of  the  two  manners 
suggested  above  in  order  t©  determine  the  Mean  Actual  Score* 
The  computation  of  the  Mean  Expected  Score  is  carried  out 
in  the  following  manner*  The  mean  raw  score  of  the  experimen¬ 
tal  group  is  computed  from  Table  VI  on  the  following  page* 
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TABLE  VI  RAW  SCORE  AND  FREQUENCY 


Raw  Score 

Frequency 

Frequency 
Times  Raw  Score 

61 

29 

1769 

62 

31 

1922 

63 

31 

1953 

64 

32 

2046 

65 

29 

1885 

66 

43 

2828 

67 

5 

335 

TOTAL 

12740 

The  mean  raw  score  of  the  experimental  group  will  he 
12740/200  -  63*7*  Since  the  raw  mean  score  63*7  Is  mad©  tgr 
the  experimental  group  on  a  paper  where  the  total  value  or 
maximum  possible  mark  is  140*  we  would  expect  that  these  students 
should  make  63*?A40  x  1  or  *456  marks  on  a  question  having  a 
value  of  one  mark*  This  experimental  group  should  be  expected 
to  make  0*456  marks  on  each  of  the  first  sixty  questions*  Further* 
more,  in  cases  where  the  question  is  worth  more  than  one  mark, 
say  for  example  2  marks,  then  we  would  expect  these  students  to 
make  0*456  x  2  or  0*912  marks  on  that  particular  question*  If  a 
question  has  a  value  of  ten  marks,  we  would  expect  this  experi¬ 
mental  group  to  make  0*456  x  10  or  4*56  marks  on  that  question* 

The  examination  paper  will  be  summarized  in  the  following 
chapter  showing  the  classification  given  to  each  question  and 
the  scores  allotted* 
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SUMMARY  IN  TABULAR  FORM  OF  THE  EXAMINATION  PAPER 

The  purpose  of  Table  VII  on  the  succeeding  pages  is  to  show 
the  classification  into  which  each  question  was  placed  and  the  score 
values  allotted  to  each  question* 

The  following  abbreviations  are  used  in  the  table  heading* 

1.  Classification  of  Questions* 

Tech*  -  Technical  Terms 
Comp,  -  Computational 
Gen.  -  Generalization 
Fact.  -  Factual 
Read*  -  Reading* 

The  above  terms  are  further  defined  in  Chapter  II,  page  7* 

2*  Scores. 

Max*  Poss,  -  Maximum  Possible 
Mean  Act*  -  Mean  Actual 
Mean  Exp*  -  Mean  Expected 

These  terms  are  also  further  defined  in  Chapter  II,  pp,  8  -  11® 
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QUESTION 

Two  resistance  coils  have  a  combined  resistance  of  12 

ohms  when  connected  in  parallel.  One  of  the  coils  must 

have  a  resistance  of  ..... 

The  discovery  of  current  electricity  is  usually 

attributed  to  ••••• 

A  device  for  speeding  up  the  motions  of  atom-smashing 
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QUESTION 

The  relative  humidity  is  •  •••• 

The  dew  point  is  «.... 

Below  is  shown  the  diagram  (See  Appendix  A)  of  an  experi¬ 
ment  in  electrical  measurement.  Using  the  headings  given 

below,  outline  the  details  of  this  experiment  with  as 

full  an  explanation  as  possible  of  the  underlying  theory. 

Title: ..... 

Object  of  experiments . 

*  Apparatus:  (Us©  letters)  ..... 

Theory:  ..... 

Procedure:  ..... 

Results:  (Mote:  Assign  imaginary  values  where  necessary.).. 
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CHAPTER  I V 


CLASSIFICATION  OF  QUESTIONS  ACCORDING  TO  TYPE 


Table  VII  shown  in  Chapter  III  pp*  13  -  27  has  shown  the 
classification  of  the  questions#  This  chapter  is  composed  of 
five  sections,  each  of  which  deals  with  one  particular  group  of 
questions  as  indicated  below# 


SECTION 

I 

II 

HI 

I? 

V 


GROUP 

Technical 

Computational 

Generalization 

Factual 

Reading 


Each  of  the  above  sections  show  the  question  number,  the 
Maximum  Score,  the  Mean  Actual  Score  and  also  th©  Mean  Expected 
Score#  The  above  scores  are  then  totalled  so  that  th©  aggregate 
scores  are  shown  for  Sections  A  and  B  of  the  paper  separately 
and  also  for  the  whole  paper,  for  each  group# 

I  DISCUSSION  OF  SCORES  ON  QUESTIONS  CLASSIFIED  AS  TECHNICAL 


TABLE)  VIII  SCORES  ON  QUESTIONS  CLASSIFIED  AS  TECHNICAL 


Question 

Max*  Foss# 

Mean  Act# 

f”  Mean  ExpJ 

1 

1*000 

1 

-  0*030 

0.456 

2 

13 

0*407 

1* 

3 

B 

•*5  i 

i  ’  1 
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Question 

Max.  Poss. 

Mean  Act, 

Mean  Exp. 

6 

1.000 

.922 

0.456 

8 

to 

.377 

9 

n 

.257 

» 

10 

ii 

.732 

8 

11 

it 

.707 

It 

13 

w 

.395 

to 

u 

IS 

.392 

to 

15 

M 

.600 

" 

19 

m 

.672 

» 

20 

to 

.500 

II 

22 

• 

.02 

" 

23 

to 

.602 

«  ; 

25 

ti 

.82? 

M 

26 

M 

.687 

n  I 

27 

II  | 

.600 

il 

28 

31 

.235 

II 

29 

M 

.162 

8 

30 

91 

.757 

8 

31 

to 

.902 

It 

32 

n 

.837 

to 

33 

ii 

.157 

ii 

34 

n 

.34? 

8 

35 

8 

.517 

II 

-  30 


Question 

Max.  Poss. 

Mean  Act. 

Mean  Exp. 

36 

1.000 

.780 

0.456 

37 

n 

.637 

ti 

38 

il 

.742 

w 

39 

w 

.497 

w 

40 

ii 

.010 

M 

42 

» 

.627 

II 

43 

it 

j  .945 

|  44 

44 

19 

.127 

I 

!  11 

45 

It 

.512 

. 

47 

If 

.272 

"  1 

49  | 

■ 

-0.015 

1!  i 

50  J 

II 

.300 

II 

51 

1* 

.445 

11 

52 

" 

j  .462 

91 

54 

W 

.545 

n 

55 

II 

.012 

m 

56 

n 

.867 

89 

60 

.707 

1  N 

61  (g) 

2.000 

.635 

.9X2 

62 

8.000 

.865  j 

3.650 

63  (Title) 

1.000 

.875 

.456 

63  (Apparatus) 

2.000 

1.225 

.912 

63  (Gone.) 

1.000 

.390 

.456 
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Question 

Max*  Poss* 

|  Mean  Act* 

Mean  Exp.  | 

65 

10.000 

1  1.025 

4.560 

66  (b) 

3.000 

1.905 

1.368 

66  (o) 

4.000 

0.420 

1.824 

67 

10.000 

5.930 

4.560 

Table  VIII  is  summarized  in  Table  IX  shown  below.  The 

Maximum  Possible  Score,  the  Mean  Actual  Score  and  the  Mean 

Expected  Score  are  shown  separately  for  Sections  A  and  B  of  the 

Examination  Paper  and  for  the  paper  as  a  whole* 

TABLE  IX  SUMMARY  OP  SCORES  ON  QUESTIONS  CLASSIFIED  AS 

TECHNICAL 


Section  of  Paper 

Max.  Poss* 

Mean  Act, 

— - ~j 

Moan  EXp*  | 

Part  A 

44.000 

23.910 

20.064 

Part  B 

;  41.0Q0 

13.270  | 

!  18.693 

TOTAL 

85.000  j 

i  37.180 

38.762 

From  Table  IX  it  can  be  noted  that  on  the  whole  paper  the 


experimental  group  did  almost  as  well  as  expected,  the  Mean  Actual 
Score  being  37*130  and  the  Mean  Expected  Score  being  33*762*  How¬ 
ever,  when  Part  3  of  the  Examination  Paper  is  considered  separately 
the  experimental  group  scored  considerably  lower  than  was  expected 
from  them*  It  is  obvious  then  that  the  Experimental  Group  secured 
the  greater  part  of  their  score  in  Technical  Terms  from  Part  A  of 
the  Examination  Paper,  which  incidentally  was  made  up  of  questions 
of  the  multiple  choice  type* 
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II  DISCUSSION  OF  SCORES  ON  QUESTIONS  CLASSIFIED.  AS  COMPUTATIONAL 


TABLE  X  SCORES  ON  QUESTIONS  CLASSIFIED  AS  COMPUTATIONAL 


Question 

Max*  Poss. 

Mean  Act. 

Mean  Exp. 

8 

1.000 

0.377 

0.456 

9 

II 

.257 

it 

11 

II 

.707 

n 

15 

" 

.600 

91  I 

19 

II 

.672 

II 

30 

n 

.757 

91 

51 

» 

.445 

11 

61  (b) 

a 

.865 

1! 

61  (e) 

w 

.575 

n 

61  (e) 

n 

.375 

19 

61  (f) 

m 

.395 

a 

61  (g) 

2.000 

.635 

.912 

62 

8.000 

.865 

3.650 

63  (Results) 

2.000 

.745 

.912 

64 

8.000 

5.010 

3.648 

65 

10.000 

1.025 

4.560 

67 

10.000 

5.930 

4.560 

TOTAL 

51.000 

20.235 

23.258 

Table  XI  is  a  summary  of  Table  X  showing  the  aggregate  scores 
for  Parts  A  and  B  of  the  Examination  Paper  and  also  for  the  whole 


paper* 
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TABLE  XI  SUMMARY  OF  SCORES  ON  QUESTIONS  CLASSIFIED  AS  COMPUTATIONAL 


Section  of  Paper 

Max*  Poss* 

Mean  Act. 

Mean  Exp. 

Part  A 

7.000 

3.815 

3.192 

Part  B 

44.000 

16.420 

20.066 

TOTAL 

51.000 

20.235 

23.258 

From  the  above  table  it  can  be  noted  that  the  students  in 
the  Experimental  Group  scored  considerably  lower  on  questions 
classified  as  computational  than  was  expected  from  them*  Very  little 
computation  was  demanded  from  the  students  in  Part  A  of  the  Exam¬ 
ination  Paper,  so  the  values  given  for  that  particular  portion  of 
the  paper  is  not  of  particular  significance* 

!II  DISCUSSION  OF  SCORES  ON  QUESTIONS  CLASSIFIED  AS  GENERALIZATIONS 


TABLE  XII  SCORES  ON  QUESTIONS  CLASSIFIED  AS  GENERALIZATIONS 


Question 

Max.  Poss. 

Mean  Act* 

Mean  Exp.  J 

2 

1*000 

*407 

.456 

3 

.365 

f! 

4 

» 

.140 

5 

n 

.597 

If 

6 

« 

.922 

* 

7 

if 

.14? 

ft 

8 

H 

.377 

M 

9 

it 

.257 

t«  | 

10 

If 

.732 

n 

12 

II 

.597 

M 

34 


Question 

Max.  Poss. 

Mean  Act* 

Mean  Exp* 

H 

1.000 

.892 

.456 

16 

ti 

.747 

u 

17 

It 

.702 

n 

18 

II 

.860 

« 

21 

It 

.142 

tt 

22 

II 

.412 

it 

23 

It 

.602 

St 

24 

t! 

.510 

It 

25 

ft 

.827 

II 

26 

ti 

.687 

It 

28 

'ii 

.235 

It 

29 

it 

.162 

It 

31 

ft 

.902 

It 

34 

it 

.347 

It 

40 

« 

.010 

II 

41 

it 

.675 

ti 

46 

tt 

.442 

tt 

48 

ti 

.792 

u 

53 

it 

.117 

tt 

57 

tt 

.370 

tt 

58 

N  | 

.365 

ft 

59 

If 

.077 

ft 
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Question 

Max.  Poss. 

Mean  Act. 

Mean  Exp. 

61  (h) 

2.000 

.780 

.912 

62 

8.000 

.865 

3.650 

63  (Object) 

1.000 

.865 

.456 

63  (Procedure) 

2.000 

.605 

.912 

64 

8.000 

5.010 

3.648 

65 

10.000 

1.025 

4.560 

66  (b) 

3.000 

1.905 

1.368 

66  (c) 

4.000 

.420 

1.824 

67 

10.000 

5.930 

4.560 

TOTAL 

80,000 

32.821 

36.482 

Table  XII  is  summarized  in  table  XIII,  the  same  procedure 
being  used  as  for  the  summary  shown  for  questions  classified  as 
Technical  on  page  31* 

TABLE  XIII  SUMMARY  OF  SCORES  OF  QUESTIONS  CLASSIFIED  AS 

GENERALIZAT  IONS 


Section  of  Paper 

Max*  Poss* 

Mean  .Act* 

Mean  Exp* 

Part  A 

32.000 

15.416 

14.592 

Part  B 

48.000 

17.405 

21.890 

TOTAL 

80.000 

32.821 

36.482 
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From  Table  XIII  page  35 ,  it  is  easy  to  note  that  the 
students  scored  lower  than  the  Expected  Mean  Score  on  the  B  part 
of  the  Examination  Paper*  However  they  scored  higher  than  was  to 
be  expected  on  Part  A  of  the  Examination  Paper*  This  incidentally 
was  also  true  for  Part  A  of  the  Examination  Paper  for  questions 
classified  as  Technical  and  Computational. 

IV  Discussion  OF  QUESTIONS  CLASSIFIED  AS  FACTUAL 


TABLE  XIV  SCORES  ON  QUESTIONS  CLASSIFIED  AS  FACTUAL 


Question 

Max.  Poss. 

Mean  Act. 

Mean  Exp* 

63  (Theory) 

2.000 

.as 

.912 

66  (a) 

4.000 

1.065 

1.824 

66  (b) 

3.000 

1.905 

1.368 

68 

12.000 

6.720 

5.574 

TOTAL 

21.000 

10.105 

9.574 

It  can  be  noted  from  Table  VII  pp.  13  -  27,  that  there  were 
no  questions  from  Part  A  of  the  Examination  Paper  that  were  class¬ 
ified  as  Factual  and  for  that  reason  no  score  will  appear  in 
Table  XIV  shown  above. 

TABLE  XI  SUMMARY  OF  SCORES  ON  QUESTIONS  CLASSIFIED  AS  FACTUAL 


Section  of  Paper 

Max.  Poss. 

Mean  Act. 

Mean  Exp. 

Part  B 

21.000 

10.105 

9.574 

TOTAL 

21.000 

10.105 

9.574 

On  questions  classified  for  the  purpose  of  this  study  as 
FACTUAL,  the  students  did  slightly  better  than  was  expected.  A 
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very  small  portion  of  tho  paper  actually  comes  into  this 
classification  and  consequently  the  scores  on  page  36  are  not 
too  significant* 

V  -  DISCUSSION  OF  SCORES  ON  QUESTIONS  CLASSIFIED  AS  HEADING 

TABLE  XVI  -  SCORES  ON  QUESTIONS  CLASSIFIED  AS  READING 


Question 

Max*  Poss* 

Mean  Act* 

Mean  Exp* 

61  (a) 

1*000 

.933 

.456 

(a) 

1*000 

.900 

.456 

00 

2.000 

.780 

.912 

TOTAL 

4.000 

2.615 

1.824 

There  were  no  questions  from  Part  A  of  the  Examination 

Paper  classified  as  Reading*  There  were  also  too  few  scores  on 

Part  B  of  the  Examination  Paper  for  this  particular  group  to 

be  of  particular  significance# 

TAB  IE  XVII  -  SUMMARY  OF  SCORES  ON  QUESTIONS  CLASSIFIED 

AS  READING 


Section  of  Paper 

Max*  Poss* 

Mean  Act, 

Mean  Exp* 

Part  B 

4.000 

2.615 

1.824 

TOTAL 

4.000 

2.615 

1.824 

From  Table  XVII  it  can  be  noted  that  the  students  scored 
slightly  higher  than  the  Mean  Expected  Score  on  questions 
classified  as  Reading® 


I 


CHAPTER  V 


SUMMARY  AND  CONCLUSIONS 

Table  XVIII  shown  below  is  a  complete  summary  of  the  tables 
in  Chapter  IV  of  this  report.  It  gives  the  five  classifications 
and  the  scores  obtained  for  each  section  of  the  paper. 

TABLE  XVIII  -  SUMMARY  OF  SCORES  ON  QUESTIONS  OF  ALL  THE  GROUPS 


Section  of  Paper 

Max.  Poss. 

Mean  Act. 

Mean  Exp. 

d 

Part  A 

44.000 

23.910 

20.064 

O 

♦H 

£ 

Part  B 

41.000 

13.270 

18.698 

XJ 

® 

E-* 

TOTAL 

85.000 

37.180 

38.762 

H 

| 

Part  A 

7.000 

3.815 

3.192 

•8 

+> 

Part  B 

44.000 

16.420 

20.066 

1 

1 

TOTAL 

51.000 

20.235 

23.258 

o 

o 

.8 

Part  A 

32.000 

15. 416 

14.592 

Part  B 

48.000 

17.405 

21.890 

g 

g 

TOTAL 

80.000 

32.8a 

36.482 

<§ 

H 

B 

# 

Part  B 

21.000 

10.105 

9.574 

45 

O 

TOTAL 

21.000 

10.105 

9.574 

Part  B 

4.000 

2.615 

1.824 

•H 

% 

TOTAL 

4.000 

2.615 

1.824 

0 

Pi 

$  No  scores  available  for  Part  A. 
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Table  XIX  shown  below,  was  drawn  up  to  illustrate  tho 
Section  and  Group  of  Questions  on  the  Examination  Paper  where 
the  students  scored  higher  or  lower  than  the  Mean  Expected 
Score*  It  also  indicates  the  Section  and  Group  for  which  no 
score  was  obtainable* 

TABLE  XIX  -  RELATIVE  SCORING  ON  THE  EXAMINATION  PAPER 
IN  COMPARISON  TO  THE  MEAN  EXPECTED  SCORE 


GROUP  OF 

SECTION  OF  EXA1 

MINATION  PAPER 

QUESTIONS 

PART  A 

PART  B 

Technical 

+a 

b 

Computational 

+ 

— 

General i zat ions 

Factual 

1C 

Reading 

1 

I 

It  can  be  noted  from  Table  XVIII  page  33,  that  on  the 


Examination  Paper  as  a  whole,  the  students  scored  slightly 
higher  than  the  Mean  Expected  Score  on  questions  dealing  with 
Factual  and  Reading  material*  However,  they  scored  slightly 
lower  than  the  Mean  Expected  Score  on  questions  classified  as 
Technical,  Computational  and  Generalization,  considering  the 
paper  as  a  whole* 

It  car  be  noted  from  Table  XVIII  page  33  and  also  from  Table 

a  -  Scored  higher  than  the  Mean  Expected  Score, 
b  -  "  lower  »  «  it  »  » 

c  -  No  score  available* 
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XIX  page  39  that  the  same  students  scored  higher  than  the 
Mean  Expected  Score  on  questions  classified  as  Technical,  Com¬ 
putational  and  Generalization  from  Part  A  of  the  Examination 
Paper.  The  questions  fi*om  thi3  part  of  the  Examination  Paper 
were  of  the  multiple  choice  type.  These  students  scored  lower 
than  the  Mean  Expected  Score  on  questions  classified  as  Technical, 
Computational  and  Generalization  from  Part  B  of  the  Examination 
Paper.  They  also  scored  higher  on  questions  classified  as 
Factual  and  Reading  from  Part  B  of  the  Examination  Paper,  but  as 
was  previously  pointed  out,  the  scores  for  these  two  Groups  of 
questions  were  too  small  to  be  of  any  particular  significance* 
From  the  foregoing  treatment  of  the  Examination  Paper  under 
consideration,  it  is  evident  that  the  questions  can  be  classified 
into  various  groups,  and  that  these  groups  can  be  compared  in 
terms  of  one  another.  It  is  well  to  note,  however,  that  the 
scoring  system  used  was  based  on  the  original  scoring  of  the  Exam¬ 
ination  Paper,  and  for  that  reason,  these  scores  do  not  represent 
a  definite  fixed  Standard  of  Achievement*  They  give  a  relative 
comparison  between  the  different  Groups  of  questions,  and  from 
this  study  we  can  determine  upon  which  groups  of  questions  the 
students  scored  higher  or  lower  than  was  expected  from  them*  The 
Sections  of  the  Examination  paper  and  the  Groups  of  questions 
showing  the  relative  scoring  is  shown  in  TabeX  XIX  page  39* 

This  study  may  not  prove  to  be  too  valid  in  determining  the 
actual  standard  of  pupil  achievement.  However,  if  a  similar 
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study  is  conducted,  say  five  years  hence,  it  would  denote  a 
trend,  if  one  exists  in  the  type  of  material  mastered.  That 
is  to  say,  if  an  equivalent  examination  paper  were  set,  and  a 
similar  method  of  scoring  was  used,  we  could  determine  whether 
the  students  were  doing  relatively  better  or  not  on  Technical 
Terms,  Generalizations  and  so  forth.  It  is  essential  that  an 
equivalent  examination  paper  be  set  to  make  possible  a  subse¬ 
quent  comparison# 

A  secondary  problem  considered  in  this  study  was  that  of 
determining  the  suitability  of  examination  questions  for  the 
group  tested.  The  scoring  system  outlined  in  this  study  could 
be  used  to  determine  easily  and  quickly  the  questions  which 
were  suitable  for  the  group.  For  example,  the  Experimental 
Group  on  Question  1  scored  -0.030  whereas  the  Mean  Expected 
Score  was  43.456.  Obviously  this  question  was  definitely  too 
difficult  and  therefore  unsuitable  for  this  particular  group. 
Similarly  on  Question  6  these  students  scored  .922,  whereas  the 
Mean  Expected  Score  was  .456.  This  question  was  evidently  too 
easy  and,  therefore,  unsuitable  for  this  particular  group. 

It  is  expected  that  the  students  should  score  fairly  close 
to  the  Mean  Expected  Score  for  the  group  if  the  question  is 
suitable,  though  the  amount  of  variation  would  have  to  be 
determined  by  a  more  detailed  statistical  study  than  was  done 
here.  A  group  of  students  securing  an  A  Grading  would  have  a 
higher  Mean  Expected  Score  than  students  receiving  a  B  Grading, 
and  for  this  reason  it  would  be  necessary  to  deal  with  a  group 
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of  students  from  each  of  the  categories  H,  A,  B,  C  and  D 
into  which  the  students  are  divided  by  grading.  The 
examination  question  which  is  suitable  to  the  group  being 
tested  must  be  suitable  for  each  of  the  above  categories.  A 
question  which  may  be  suitable  for  a  group  of  students 
may  be  entirely  unsatisfactory  for  WB"  students. 
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CHAPTER  VI 


SUGGESTIONS  FOR  FURTHER  STUDY 

I#  A  method  that  might  prove  more  suitable  in  a 
subsequent  study  for  the  purpose  of  establishing  a  definite 
Standard  of  Achievement,  would  be  to  analyze  the  text  book 
and  list  each  Technical  Term,  Generalization  and  so  forth. 

It  would  then  be  necessary  to  assign  each  of  these  items  a 
fixed  value,  and  then  reserve  the  examination  paper  for  the 
current  year  and  then  again  for  some  subsequent  year  using 
this  scoring  key. 

However,  it  would  have  the  following  limitations. 

1.  It  would  require  considerable  time  to  complete 
the  study. 

2.  Future  examination  papers,  if  they  were  to  be  used 
for  the  purposes  of  comparison  would  have  to  be  equivalent. 

3.  The  course  of  studies  and  text  would  have  to 
remain  the  same  during  the  intervening  period  between  compari¬ 
sons,  permitting  no  opportunity  for  needed  revisions  or  changes 
in  the  course. 

II,  The  method  of  scoring  used  in  this  study  could  be 
utilized  to  advantage  in  determining  the  suitability  of  exami¬ 
nation  questions,  as  was  already  suggested  in  the  preceding  chapter. 

III.  The  method  of  assessing  pupil  performance  implied  in 
data  of  Table  VII  shown  in  Chapter  III  could  be  used  for  future 
comparisons  even  though  a  different  classification  were  used. 
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The  scores  would  remain  the  same  regardless  of  what  classi¬ 
fication  the  questions  were  placed  in  for  the  study* 

IV.  It  is  suggested  that  a  future  examination  be  set  for 
Grade  XII  students  in  Physics  equivalent  to  the  Examination 
Paper  considered  in  this  study  for  the  purposes  of  comparison. 
A  time  interval  of  five  years  should  be  adequate  to  determine 
if  a  trend  exists  in  the  type  of  material  mastered  by  the 
students.  It  is  essential  that  an  equivalent  examination 
paper  be  set  in  order  to  make  a  valid  comparison. 
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CANDIDATE’S  NUMBER 


1 


HIGH  SCHOOL  AND  UNIVERSITY  MATRICULATION  EXAMINATIONS  BOARD 

DEPARTMENTAL  EXAMINATIONS,  1948 


PHYSICS  2 


Note — The  total  time  allowed  for  this  paper  is  three  hours.  Distribute  this  time  to 
best  advantage  reading  the  paper,  answering  the  questions  and  reviewing  the 
work  already  done.  Do  not  spend  too  much  time  on  any  one  question. 

N.B.  Candidates  are  not  permitted  to  use  Slide  Rules. 

SECTION  A 

Section  A  of  the  paper  contains  questions  1  to  60  inclusive.  Answers  to  these 
questions  are  to  be  recorded  on  the  separate  ANSWER  SHEET  which  is  loosely 
inserted  in  the  examination  Booklet.  Each  question  has  three  suggested 
answers,  only  one  of  which  is  correct.  Select  the  correct  answer  in  each  case 
and  record  your  choice  on  the  separate  answer  sheet  provided,  as  shown  in 
the  sample  below : 

Answers  Answer  Page 

SAMPLE:  a  b  c 

The  product  of  8  and  12  is  a.  20  b.  48  c.  96  | 

Be  sure  to  mark  your  answer  distinctly,  using  a  soft  lead  pencil  and  making  a 
heavy  black  mark.  If  you  wish  to  change  your  answer,  erase  your  first  mark 
completely. 

AVOID  GUESSING.  On  this  section  of  the  test  you  will  be  penalized  for 
guessing  as  the  final  score  is  found  by  subtracting  half  the  number  of  wrong 
answers  from  the  right  answers. 

SECTION  B 

Section  B  of  the  paper  contains  questions  61  to  68  inclusive.  Complete  solutions 
for  each  of  these  should  be  shown  in  the  spaces  provided  in  the  booklet. 

Note — Space  is  provided  in  the  booklet  for  rough  work  for  all  68  questions. 

Do  not  write  your  name  on  either  the  booklet  or  the  separate  answer  sheet. 

Fold  both  answer  sheet  and  booklet  once  and  place  them  separately  (i.e.  not 
folded  together )  in  the  same  envelope. 


(For  use  of  sub-examiners  only) 
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SECTION  A 

Questions  1  to  60  inclusive  carry  a  value  of  2  marks  each. 


1.  A  1000  kilowatt  generator  will 
produce  electricity  at  the  rate  of 


2.  A  foot-poundal  is  a  unit  of 


3.  A  one  pound  mass  extends  a  spring 
balance  two  inches  at  the  equator. 
A  one  pound  mass  would  extend 
the  same  spring  balance 


4.  It  is  assumed  that  an  athlete  on 
the  moon  could  jump  from  25  to  30 
feet  high.  This  supposition  is 
based  on  the  fact  that 


5.  In  a  very  sensitive  equal-arm 
balance  it  makes  a  difference  if 
the  weights  are  placed  one  on  top 
of  the  other  on  the  weight  pan 
instead  of  side  by  side.  This  is 
because 


6.  The  equilibrant  of  several  forces 
acting  at  a  point  must  always  be 
equal  and  opposite  to 


7.  In  steady  flow  of  water  through  a 
constricted  pipe 


8.  A  body  falling  freely  at  a  point 
where  g  =  32  feet  per  sec.  per  sec. 
will  travel  in  5  seconds 

9.  If  a  ball  is  thrown  vertically 
upwards  at  a  place  where  g  =  32 
feet  per  sec.  per  sec.  with  an  initial 
velocity  of  48  feet  per  second  it 
will  return  to  the  earth  after  a 
lapse  of 


1.  a.  4.19  joules  per  second 

b.  1013  ergs  per  second 

c.  1000  watt-hours  per  second 

2.  a.  work 

b.  force 

c.  power 

3.  a.  two  inches  at  the  North  pole 

b.  more  than  two  inches  at  the  North 
pole 

c.  less  than  two  inches  at  the  North 
pole 

4.  a.  there  is  no  atmosphere  on  the  moon 

to  exert  a  pressure 

b.  the  moon  is  smaller  and  less  dense 
than  the  earth 

c.  the  earth’s  gravitational  pull  is  felt 
less  on  the  surface  of  the  moon 

5.  a.  the  buoyant  effect  of  the  air  is 

noticeable  in  a  very  sensitive 
balance 

b.  the  gravitational  pull  of  the  earth 
decreases  the  further  from  the 
centre  of  the  earth 

c.  the  upper  weight  pulls  upwards  on 
the  lower  weight 

6.  a.  their  resultant 

b.  their  horizontal  and  vertical 
components 

c.  their  moments  about  the  given 
point 

7.  a.  the  pressure  is  greater  and  the 

velocity  less  at  the  constriction 

b.  the  velocity  is  greater  and  the 
pressure  is  less  at  the  constriction 

c.  both  pressure  and  velocity  are 
greater  at  the  constriction 

8.  a.  160  feet 

b.  560  feet 

c.  400  feet 

9.  a.  1|  seconds 

b.  3  seconds 

c.  2.25  seconds 


FOR  ROUGH  WORK 
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10.  At  any  point  in  space  the  period  of 
oscillation  of  a  pendulum  can  only 
be  varied  by 


11.  A  man  rowing  a  boat  at  4  mi.  per 
hr.  across  a  river  flowing  with  a 
uniform  speed  of  4  mi.  per  hr. 
will  have  a  resultant  velocity  of 

12.  In  a  cream  separator  the  skim 
milk  goes  to  the  outer  edge  of  the 
rotating  bowl  and  the  cream 
towards  the  centre.  This  is 
because 

13.  The  ratio  of  the  useful  work 
accomplished  by  a  machine  to  the 
total  work  expended  is  known  as 

14.  In  the  formula  for  the  pulley, 

En  =  R,  n  represents 


15.  If  100  grams  of  iron  at  80° C  be 
added  to  120  grams  of  water  at 
25  °C  and  the  final  temperature 
of  the  mixture  is  30  °C,  the  nearest 
correct  value  for  the  specific  heat 
of  iron  as  calculated  from  this 
data  must  be 

16.  Salt  added  to  ice  makes  the  ice 
melt  rapidly.  This  is  because 


17.  Sugar  crystals  are  obtained  by 
boiling  the  sugar  solution  in  a 
vacuum  pan.  The  advantage  of 
this  method  is 


18.  Water  is  boiled  in  a  flask  until  all 
the  air  has  been  displaced  by 
steam.  The  flask  is  then  corked 
and  inverted.  If  cold  water  is  now 
poured  over  the  bottom  of  the  flask 
rapid  ebullition  occurs.  This  is 
because 


10.  a.  changing  the  amplitude  of  the 

pendulum 

b.  changing  the  weight  of  the 
pendulum 

c.  changing  the  effective  length  of  the 
pendulum 

11.  a.  5.66  mi.  per  hr. 

b.  8  mi.  per  hr. 

c.  4  mi.  per  hr. 


12.  a.  skim  milk  has  less  viscosity  than 

cream 

b.  the  coefficient  of  friction  is 
greater  in  skim  milk  than  in  cream 

c.  skim  milk  is  denser  than  cream 

13.  a.  the  mechanical  advantage 

b.  the  efficiency  of  the  machine 

c.  the  law  of  machines 

14.  a.  the  number  of  strands  supporting 

the  movable  block 

b.  the  number  of  pulleys  in  the 
movable  block 

c.  the  number  of  pulleys  in  the  fixed 
block 

15.  a.  .120 

b.  .115 

c.  .094 


16.  a.  salt  retains  heat  for  a  long  time 

b.  salt  lowers  the  freezing  point  of 
water 

c.  pressure  lowers  the  melting  point 
of  ice 

17.  a.  the  water  evaporates  less  rapidly 

b.  the  water  boils  at  a  lower 
temperature 

c.  the  sugar  is  kept  free  from 
impurities 

18.  a.  the  cold  water  contracts  the  flask 

thereby  increasing  the  pressure  and 
restoring  the  temperature  of  the 
water  to  100  °C 

b.  cooling  by  evaporation  tends  to 
produce  rapid  ebullition 

c.  condensation  of  the  steam  results 
in  a  decrease  in  pressure  thus 
permitting  ebullition  at 
temperatures  below  100  °C 
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19.  To  change  one  gram  of  ice  at  0°C 

19. 

a. 

720  calories 

into  steam  at  100° C  requires 

b. 

180  calories 

c. 

640  calories 

20.  A  diesel  engine  is 

20. 

a. 

an  internal  combustion  engine 

b. 

an  external  combustion  engine 

c. 

a  high  pressure  double  expansion 
engine 

21.  An  efficient  type  of  boiler  used 

21. 

a. 

the  fire  tube  type 

in  locomotive  engines  is 

b. 

the  Curtis  turbine  type 

c. 

the  water  tube  type 

22.  Silicon-steel  has  little  magnetic 

22. 

a. 

useful  for  the  cores  of  electro¬ 

retentivity.  It  would  therefore  be 

b. 

magnets 

valuable  for  the  permanent 
magnets  of  a  magneto 

c. 

of  little  value  as  far  as  electro¬ 
magnetic  appliances  are  concerned 

23.  Lines  joining  places  which  have 

23. 

a. 

isogonic  lines 

the  same  magnetic  dip  are  called 

b. 

isoclinic  lines 

c. 

magnetic  meridians 

24.  An  ebonite  rod  is  rubbed  with  fur 

24. 

a. 

repel  each  other  with  a  positive 

and  then  held  near  but  not 

charge 

touching  the  knob  of  an  electro¬ 

b. 

repel  each  other  with  a  negative 

scope.  The  leaves  of  the 

charge 

electroscope  will 

c. 

be  unaffected  until  the  electroscope 
is  grounded 

25.  A  charged  ebonite  rod  is  held  near 

25. 

a. 

attraction  followed  by  repulsion 

an  uncharged  pith  ball.  The  effect 

b. 

a  slight  repulsion 

of  the  rod  on  the  pith  ball  will  be 

c. 

no  effect  whatever 

26.  A  bakelite  cylindrical  vessel  with 

26. 

a. 

an  effective  variable  condenser 

metal  foil  pasted  on  the  inner  and 

b . 

a  type  of  electrophorus 

outer  surfaces  would  make 

c. 

a  Leyden  jar 

27.  If  the  zinc  plate  used  in  a  voltaic 

27. 

a. 

polarization 

cell  is  amalgamated  with  mercury 

b. 

dehydration 

the  cell  will  be  protected  from 

c. 

local  action 

28.  Ammonium  chloride  is  used  in  a 

28. 

a. 

a  depolarizer 

dry  cell  to  act  as 

b. 

an  electrolyte 

c. 

a  deliquescent  substance  to  keep  the 
cell  moist 

29.  For  a  Daniell  cell  to  deliver  a 

29. 

a. 

very  high 

current  of  one  milliamp  the 

b. 

very  low 

external  resistance  must  be 

c. 

about  1  ohm 

30.  The  resistance  of  800  feet  of 

30. 

a. 

415.2  ohms 

copper  wire  of  diameter  20  mils 

b. 

20.76  ohms 

and  specific  resistance  10.38  is 

c. 

6.61  ohms 
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31.  The  strength  of  the  magnetic  field 
in  an  electromagnet  depends  on 


32.  In  copper-plating,  to  determine 
the  weight  of  copper  deposited  by 
a  given  current  in  a  given  time  we 
need  to  know 

33.  When  a  lead  storage  battery  is 
fully  charged  the  positive  plate  is 
coated  with 

34.  Mercury  vapor  lamps  are  made  of 
quartz  instead  of  ordinary  glass. 
This  is  because 


35.  In  using  the  volmeter  to  determine 
the  potential  difference  between 
two  points  in  a  circuit  it  is 
necessary  to  connect  the  voltmeter 

36.  The  difference  between  an  atom 
and  an  ion  is 


37.  Current  is  taken  from  the 
armature  of  an  alternator  by 
means  of 

38.  A  universal  motor  is  one  which  is 
adaptable  for  use  with  either 


39.  To  step-up  the  voltage  of  a  car 
battery  so  as  to  obtain  sufficient 
E.M.F.  for  the  spark  plugs  we  use 

40.  The  receiver  of  a  telephone  is 
essentially 


41.  In  the  diagram  shown  below,  the 
arrow  indicates  the  direction  of 


31.  a.  the  number  of  poles  in  the  magnet 

b.  the  number  of  ampere-turns 

c.  the  number  of  ampere-volts 

32.  a.  the  electro-chemical  equivalent  of 

copper 

b.  the  specific  resistance  of  copper 

c.  the  electropotential  of  copper 

33.  a.  lead  sulfate 

b.  lead  peroxide 

c.  spongy  lead 

34.  a.  quartz  is  a  more  refractory 

substance  than  glass 

b.  quartz  is  more  transparent  than 
glass 

c.  quartz  is  more  permeable  to  short¬ 
wave  radiations  than  glass 

35.  a.  in  parallel 

b.  in  series 

c.  by  means  of  a  low-resistance  shunt 


36.  a.  ions  travel  about  in  a  solution, 

atoms  do  not 

b.  atoms  have  electrons  in  their  outer 
orbit,  ions  do  not 

c.  atoms  are  electrically  neutral,  ions 
are  charged 

37.  a.  slip  rings 

b.  a  commutator 

c.  a  circuit  breaker 

38.  a.  60  cycle  current  or  30  cycle  current 

b.  D.C.  or  A.C. 

c.  slip  rings  or  a  commutator 

39.  a.  an  induction  coil 

b.  a  supercharger 

c.  a  transformer 

40.  a.  a  permanent  magnet 

b.  an  electromagnet 

c.  a  combined  permanent  and  electro¬ 

magnet 

41.  a.  the  movement  of  protons  in  the 

circuit 

b.  the  conventional  current  flow 

c.  the  movement  of  electrons  in  the 
circuit 
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42.  Small  traces  of  arsenic  or 
antimony  in  copper  will 


43.  Of  the  given  statements  the  one 
which  is  a  true  law  of  electrolysis 
is 


44.  The  main  advantage  of  the  Edison 
storage  battery  as  compared  to 
other  types  is 

45.  Nichrome  wire  finds  its  chief  use 
in 


46.  When  a  number  of  dry  cells  are  to 
be  used,  it  is  better  to  have  series 
grouping,  if 


47.  A  helix  of  wire  carrying  a  current 
is  held  in  the  right  hand  with  the 
thumb  pointing  in  the  direction  of 
the  helix’s  south  pole.  The 
direction  of  flow  of  the  current  in 
the  helix  will  be 

48.  A  current  will  flow  in  a  moving 
conductor  which  is  part  of  a  closed 
circuit  provided  that 


49.  The  graph  of  the  E.M.F.  produced 
by  a  rotating  loop  of  wire  as  it 
turns  through  180°  between  the 
poles  of  a  horse-shoe  magnet  is  of 
the  form 


50.  The  purpose  of  a  condenser  in  an 
induction  coil  is 


42.  a.  make  it  more  useful  for 

electrotypes 

b.  nearly  double  its  electrical 
resistance 

c.  make  it  a  useful  radio  detector 

43.  a.  the  amount  of  metal  deposited  per 

second  is  inversely  proportional  to 
the  applied  voltage 

b.  the  amount  of  metal  deposited  per 
second  is  proportional  to  the 
strength  of  the  solution  in  gramions 
per  liter 

c.  the  amount  of  metal  deposited  per 
second  is  proportional  to  the 
strength  of  the  current  in  amperes 

44.  a.  it  is  lighter 

b .  it  has  a  higher  voltage 

c.  the  electrolyte  is  non-corrosive 

45.  a.  cartridge  fuses 

b.  incandescent  lamps 

c.  hot  plates 

46.  a.  the  external  resistance  is  small 

b.  the  external  resistance  is  large 

c.  internal  and  external  resistances 
are  equal 

47.  a.  in  the  direction  in  which  the 

fingers  point 

b.  opposite  to  the  direction  indicated 
by  the  fingers 

c.  in  a  counterclockwise  direction 


48.  a.  the  conductor  moves  between  the 
poles  of  a  magnet 

b.  the  conductor  moves  in  a  magnetic 
field 

c.  the  conductor  cuts  lines  of  force 


50.  a.  to  store  up  current  for  future  use 

b.  to  increase  the  induced  E.M.F.  at 
the  “break” 

c.  to  increase  the  current  at  the 
“make” 
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51.  If  a  20  ampere  current  at  60,000 
volts  is  applied  to  a  step-down 
transformer  having  a  ratio  of  10 
turns  to  one  the  current  taken  off 
will  be 

52.  A  gas  can  only  be  changed  to  a 
liquid  if 


53.  To  double  the  pressure  in  a  fixed 
volume  of  gas  which  is  initially  at 
0°C,  the  temperature  must  be 
raised  to 

54.  The  description  of  the  structure 
of  the  atom  which  agrees  best  with 
modern  experimental  science  is 


55.  A  dry-bulb  thermometer  and  a 
wet-bulb  thermometer  are  found 
on  a  certain  day  to  register  the 
same.  This  would  indicate 


56.  Bernouilli’s  principle  finds 
application  in  the  following 


57.  A  mechanical  device  which  depends 
on  Newton’s  third  law  of  motion  is 


58.  Two  resistance  coils  have  a 
combined  resistance  of  12  ohms 
when  connected  in  parallel.  One 
of  the  coils  must  have  a  resistance 
of 

59.  The  discovery  of  current 
electricity  is  usually  attributed  to 


60.  A  device  for  speeding  up  the 
motions  of  atom-smashing 
particles  is  the 


51.  a.  2  amperes  at  600,000  volts 

b.  20  amperes  at  6,000  volts 

c.  200  amperes  at  6,000  volts 


52.  a.  its  vapour  pressure  is  above  its 

vapour  tension 

b.  it  is  below  its  critical  temperature 

c.  it  is  above  its  critical  temperature 

53.  a.  273°C 

b.  273°K 

c.  100°C 


54.  a.  a  simple  central  proton  surrounded 

by  neutrons  with  an  outer  orbit  of 
electrons 

b.  a  complex  positively  charged 

nucleus  about  which  are 
distributed  electrons  having  fairly 
definite  orbits 

c.  a  sphere  of  positive  electricity 
within  which  are  contained 
neutrons  and  electrons 

55.  a.  that  the  absolute  humidity  is  equal 

to  the  relative  humidity 

b.  that  the  atmosphere  is  cold  and  dry 

c.  that  the  air  is  saturated  with  water 
vapour 

56.  a.  the  curving  of  a  golf  ball  when  in 

flight 

b.  the  trajectory  of  a  rocket 

c.  the  operation  of  a  wattmeter 

57.  a.  a  Venturi  water  meter 

b.  a  steam  governor 

c.  a  jet-propelled  airplane 

58.  a.  less  than  12  ohms 

b.  12  ohms 

c.  more  than  12  ohms 


59.  a.  Oersted 

b.  Galvani 

c.  Ohm 

60.  a.  Cathode  ray  tube 

b.  cyclotron 

c.  cloud  chamber  apparatus 
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SECTION  B 

61.  The  diagram  shown  below  indicates  how  heat  energy  is  distributed  in  a 
furnace,  boiler  and  engine.  Study  it  and  fill  in  the  blanks  in  the  questions 
which  follow. 


Useful  work  2540  B.t.u. 


Total  heat  energy  of  the  coal 
is  197,000  B.T.U. 


1  ( a )  The  greatest  single  loss  of  heat  is  due  to 


1 

1 

1 

1 

1 

2 

2 


(6)  This  represents  approximately . . . per  cent  of  the  total 

heat  energy. 

(c)  Loss  by  radiation  accounts  for  .’^4 . .. . m . - .  per  cent  of  the  total 

heat  energy. 


(d)  Of  the  three  units  represented  in  the  diagram  the  greatest  amount  of 

heat  loss  occurs  in  the . . . . . i. . . . 

( e )  The  amount  of  heat  entering  the  engine  is  only  . . . . : . . . 

per  cent  of  the  total  heat  energy. 

(/)  The  percentage  of  the  total  heat  which  is  lost  in  the  form  of  spent 
steam  is . . . . . . . ..... . . 

( g )  The  thermal  efficiency  of  this  plant  is  . . . .4..... . 

( h )  In  the  engine  a  small  amount  of  heat  energy  is  lost  due  to . 

. . .  This  would  be  due  to  . 
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8  62.  In  an  experiment  to  determine  the  relative  humidity  of  the  air  in  a  room 

a  Regnault’s  hygrometer  was  used.  Ether  was  poured  into  the  polished 
metal  cup  and  air  was  forced  through  it  until  a  film  of  moisture  appeared 
on  the  metal  surface.  The  temperature  as  indicated  on  the  thermometer 
was  read.  The  hygrometer  was  then  allowed  to  warm  up  until  the  film 
of  moisture  had  evaporated  from  the  metal  surface.  The  thermometer  was 
again  read.  The  temperatures  were  recorded  thus : 

Temperature  of  room  during  the  experiment  =  59 °F 
Temperature  at  which  moisture  appeared  =  46.5 °F 
Temperature  at  which  moisture  evaporated  =  49.5° F 

Using  the  table  given  below  determine  the  relative  humidity  of  the  air  in 
the  room,  and  also  the  dew  point. 


Table  of  Capacity  of  Air  in  grains  of  water  vapor 
per  cubic  foot 


Temperature  in 
degrees  Fahr. 


Grains  of  water  vapor 
per  cu.  ft. 


46 

48 

50 

52 

54 

56 

58 

60 

62 

64 


3.539 

3.800 

4.076 

4.372 

4.685 

5.016 

5.370 

5.745 

6.142 

6.563 


The  relative  humidity  is 
The  dew  point  is . 
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63.  Below  is  shown  the  diagram  of  an  experiment  in  electrical  measurement. 
Using  the  headings  given  below,  outline  the  details  of  this  experiment  with 
as  full  an  explanation  as  possible  of  the  underlying  theory. 


1  Title :  . . . LjL . J|C 

1  Object  of  experiment : 


2  Apparatus :  (Use  letters) 


■  . . . .'... . . . . . „r:..2f2 . .......2:. . Jl 

2  Theory : 


2  Procedure : 


2  Results :  (Note:  Assign  imaginary  values  where  necessary.) 


1 


Conclusion : 
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64.  A  bridge  120  ft.  long  weighs  50  tons  and  is  supported  by  a  pier  at  each 
end.  An  engine  weighing  40  tons  is  crossing  the  bridge. 

2  (a)  The  maximum  load  sustained  by  each  pier  is  . . . 


( b )  The  minimum  load  sustained  by  each  pier  is 


2  ( c )  When  the  engine  is  30  feet  from  one  pier  the  load  on  that  pier  is 


( d )  The  load  on  the  other  pier  in  that  case  is 


ROUGH  WORK  ONLY 
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10  65. 


In  the  diagram  shown  above,  a  generator  G  is  connected  to  a  group  of  lamps 
in  parallel.  The  potential  difference  across  each  lamp  must  be  maintained 
at  110  volts  in  order  to  keep  the  lamps  burning  at  a  maximum  efficiency. 
If  each  lamp  takes  0.2  amperes  and  the  line  resistance  is  3  ohms,  how 
many  lamps  can  be  operated  satisfactorily  from  a  generator  having  an 
E.M.F.  of  125  volts? 


66.  Ammeters  and  voltmeters  of  the  moving-coil  type  operate  on  essentially 
the  same  principle.  Because  of  their  different  uses,  however,  there  are 
certain  fundamental  differences. 

4  (a)  Show  by  means  of  a  labelled  diagram  the  essential  principle  of  their 

construction. 
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3  ( b )  Show  by  means  of  a  labelled  diagram  the  method  of  using  a  voltmeter 

and  an  ammeter  for  determining  the  potential  difference  and  the 
current  through  a  lamp  operated  by  a  dry  cell. 


4  ( c )  State  and  explain  the  fundamental  difference  in  construction  as 

between  an  ammeter  and  a  voltmeter  based  on  the  uses  illustrated  in 

(&). 


10  67.  A  flatiron  weighing  2.5  kilograms  uses  6  amperes  of  current  when  operating 

on  a  120  volt  circuit.  Assuming  there  is  no  loss  of  heat  by  radiation,  how 
long  will  it  take  to  heat  the  iron  from  20°C  to  300°C?  {Note:  The  specific 
heat  of  iron  is  0.113). 


[OVER] 
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12  68.  “The  rapid  development  and  industrialization  of  North  America  may  be 

attributed  in  no  small  part  to  the  inventive  genius  of  its  people  particularly 
in  the  field  of  electricity.” 

Illustrate  the  above  quotation  by  naming  six  inventors  and  scientists  who 
have  made  important  contributions  to  the  development  and  use  of  electricity 
on  this  continent.  Indicate  the  nature  and  importance  of  the  contribution 
of  each  inventor  or  scientist  named. 
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